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ABSTRACT : PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte secondary battery 

provided with lithium manganate in a positive electrode without causing uneven thermal 
polymerization even if an electrolytic solution prepared by dissolving a solute in a mixed 
solvent containing cyclic carbonate and chain carbonate is solidified by the use of a 
thermally polymerizing polymer material. 

SOLUTION: This nonaqueous electrolyte secondary battery is provided, in an armoring 
body 1 4, with the positive electrode 1 1 containing the spinel type lithium manganate, a 
negative electrode 12 containing a negative electrode active material capable of inserting 
and desorbing lithium ions, a separator 13 for separating them, and a gel electrolyte. The 
gel electrolyte is fomned by polymerizing and gelatinizing, by the use of a thermally 
polymerizing monomer material, the electrolytic solution prepared by dissolving the solute 
comprising a lithium salt in the mixed solution containing the cyclic cartonate and chain 
carbonate. On at least one of the surfaces of the positive electrode 1 1 and the negative 
electrode 12, a coating of lithium carbonate produced by reaction of gaseous carbon 
dioxide dissolved in the electrolytic solution with the electrolytic solution is formed. 
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[00 3 6] (2) miim2 

x+ U > T^- N (EC) t > x.^A f) 7«- h 
(DEC) 5r3 : 7 ffiJ-bTiHl & L ^ig&Ml . 1 

t /L 1 u -f 5 Kta { l i N ( s OvC 

, F, ) ; ) r?gflt?itTlfitift ( L i N ( SO,C, Fi, ) 
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j/EC : DEC = 3 : 7) ^PML^WWi. ±i*L 

too 3 7] {3)mmm3 

xf-u > /j-t:^^- N (EC) b >x^/u-^-.t:^>- N 
(DEC) ^3 : lomnitx'm.-^itzm-^mm.iz. 

0 . 3 ^r/l-' 1 i^)7^7 ■■^■itm^'J f-'^i* ( L i P Fs ) 
fc 0. 5t;l.' lov)^^^-^ 5 Kta ( L i N (SO^ 

Ff, ) J ) $:?f S§-ti-t«IS?i$ ( L i P Fe + L i N 
(SO.,C,F,) 2.'EC : DEC = 3 : 7) iMmitl 

mix . ■iiLrmm3(r)m<mmnmmc t if^. 
[00 3 8] (A)mmmA 

immmy LTxf4-/n-7>-;<r>-it'j^'>^ ( l i 

i.oeMrii.soMgo. 040480.01 ) tn^ hm^f'^ 

Atsrjft^ (lajtT'i : 1 ) Lfz^^^mmi^mm 
\>^tzzt wHi. kjt L tzmmm 1 1 mmnznMm ( l 

1 PFe/EC : DEC = 3 : 7) S-fliKUc^. ij* 

2'^tffi(?i)4(7)#7t<mM«m?i!iD.J: Li^, 

[00 39] (5) mmm 

mmm 1 1 nm^zim itzmjm'k^mi^ 1 4 \H^z\m 

tm.m^xhhy.^\tT)\^d>ifx<r>^%{zhX . m 

Ltz^mmi tmm<Dmmm (lip Fs/e c : de 

C = 3 : 7 ) S-^|.mi4j*Ita???L/L>, OI,^T\ Yy 
^ .-K ■•/ 7 ^Rit*'.^ bm.\^XX. \'y^^^-v?xn 
imM^'7-.(r)mm%t>z-^'hbbi<z. \^ y -I :n 

M^^yrxm^iix. mEmmmzifz, znizj: 
^\-^i^i4\*jiz^m^iifzmmimmmm{mzm 
m^'Mmmifi'Pizimix , mmi i<^m 
i> ^. t '{i.affi 1 2 hKiizixf, (7m% 11.1 

I.. o(,>-c. ±jiL7t:»&(5iji tmmtzi^-iimfimmm 

fz. 

[004 0] (6 ) mmm 
j-jiii L fzmmm 1 1 mm^z-mm ( l i f> f,, e ( ■ : 
DEC = 3 : 7) ^mmifz'a. imitzmmmi m 
mz:]i [) -'-m^ tm^ttmiimimiia i x M^mrmt 

Ifz.. ziLlzm&:^;&TX'i?tm'7^m^ilts (a-/-.; 

> 9') ztizjin, mmmnzmt^'.^-i'miQ-t:^,t-c 

'i'Amt^ 1 4mrsix. -ihi r- 7 -f m-v 7 7,i'>i(.:fi(i 
iS L . \'y< ;h 7 7, ^ ^ s w 7. |, i. .(i r /l :/' 

z'/\-M\^ 1 4r^>](Ciii/iL;';: .litCJ; 0 . HE 1 1 
ffi.f)<ii 'liarf;l 2i')^ifio l <{i :iL.-.,;')jiiiir*:i 1. 

1. 2c^)f<.mizmm\i ^'^j-^^mM-/j'mn}L^iii i > v^- 



t mtmzmiW.m''mmi imix. zix^mtm6<^ 

mmmmmFtifz. 

[004 1 ] (7) itnmi 

i fzmm 1 1 mmizmmi fzmmm ( l i p f, - e 
c : DEc = 3 : 7) c^^)mi.mi6Xtf^mzm7:mm 
^'xhi> t ^iiTii n-y:^'x(zmm%X'ii^x . mmimz 
m^^'x^im^it^^-/)^'yfzz t ami. ±is uzmm 
mi tmmiz4¥7kmmMmmi:imix . zix^itrnM 
ic^m<.mfimmmRtifz. 

[0042] (S)Jtffi(?i|2 

sEmmiMt IX ^^i.^m^^fzz t vm 

li. ±muz%mm\ tnmznMW. ( l i p f^ .-'e 

C : DEC = 3 : 7) ^PML^.-ft, }M\,tzm&mi 

t mk^zm-^wmwm^am l t . zixi:)tm^ 2 o> 

mmmmMMstuz. 

[0043] (9) vcmm3 

vyf}-^-.^^~Y (EC fcrof 

Vyfj—^s^^-V ( PC : Jftt;*-;K.'f— 1^ ) 5:3 : 7 
co^fflJtT-iPt^ L tz^'^m%\>z , 1 ^)V/ 1 ayf. 7 >•/ -ft 
m.')^^h, ( L i P F5 ) t^W$-fr-C«j|f?il ( L i 
PFg/EC : PC = 3 : 7) iWmitz^lb . tiXl/ 

liTiizfy/fxommnx'^iox . 

[0044] (10) ^m^4 
mmm 1 1 mmizmm i tzmmn ( l . p f, e c- : 
DEc=3 : 7 )<^Mmx.miXi/^i'^xmimm:^'x 

$iZ->wUrii dy ^'x<n%m%X"il':.X . mSfrWc^SS 

ii'x § ^t£-h- -^fzzy vxmt . m l tzmmm i 
t nrnzmcm-mm mtx . zu^imm o:, 

[004 3] (11) Mm\ 5 
mtm 3 1 mmizmm i fzmm ( l. i p f , e c + 
PC) /i'ozamm/iA^^riimLm-iXi^-t 

X . 'mm 13 4 u mt ff 7. ^ iri!?: -5 -ti-'i-;^' '<tzzt im 

X . -I i-t *• lt$5f5il 5 ^)#icmf5mtgm V > I tz 

[004 6 ] (12) mm\(:^ 
mm 2 1 mmxzwm i tzMmm (lints o. c , f 

.,) , EC : DEC = 3 : 7 ) riflt>. ii'r^rsrmid 
fi X 0)Wm %X\^ X , W\m \z -m^fi X r }g $ -ti:=5.- 

/j-.;'L-.ibmMi. Lm^^t-mm \ ^Amxzm^-m 
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[00 4 7] (1 3) jtKf5i)7 
^U-7-«?-ti: LT.-K'J 7 ••/ fbt'^'^T-'y ( PVd F ) 

-fy^mmMi bmmicmmifzmmm ( l i p 

Fe/EC : DEC = 3 : 7 ) i^iiMXS^D J;y^«I 

-kmm 7 co#7|<«)SHmM X t L , . \) 7 -v 
ith'- 'J T > ( P V d F ) ti , Kit^lSi^? ft LT I. > 

rt . mi^x-mmt mmix. nmt i. ^ 1 j; o . 
wm^hhti^, ;iffm\.zt6\.^x\im<r){,<r)imm ix 

[00 48] (14)tt;!Kf51|8 
*r U V - Wf^t i: L T '-K 'J 7 -/ fb h'- (J r > ( P V d F ) 

imv^ti^ibmm. mttzmmi mmmmL 

tzmm^l ( L i P Fs/ EC : DEC= 3 : 7 ) Srffl 
7-/{l:fc'->J-r>' (PVdF) {COV.-Cii. ±i^t[S)« 

[004 9] (1 5)\mm9 

nmmA t mmf^iEmiimn ( l i , . o f. m n , . c s m s 
o.o404 Bo.„,+aysvi,.b^ij^r^/o ^mvK mtm 
1 tmm^zmmifcmmm < l i pfs ec : dec 



= 3:7) comxnt5j:t/ti^xmi:mm0x$)6\,-^ 
iiTiv^yiixmm%x''M'>x . ■mmi.zmmif:^^: 
'mf^^^^'i}^->tzztm-i±. i^Ltzmmmitm. 

mmmmztifz. 

[0 0 50] 3. ^t^Lmm 

01, iT\ J: iz iximLfzmmm^b oom 

A h ommm 1 - 6 cDmmA~-F . io x t/itm\ 1 - 9 

'O X\ 6 0 0mA<7)ycMMW\.X"miM.Ei}U. 2V(C 

^s^tx-^-m^x'^Uzik. 4. 2vic?iMUcf*{i 

m^ms OmAt:XYiZ^J:?>tX'^M&X^m^ff'y 

?i!!«E*^"2. 7 5\iz^j:i>iX'mm^^. m'mmi}^(> 
wmcDrnmrnm^mi^^ t . jmcom 1 iz^-tx 0 ^r^s 

[005 1 ] tfz. ^mmiz. zixi^cD^mminmL 
xnmi 2<mmm.^mmix. nimm<^m^ttse:, 
i miz J: *) m&t s b . rmm 1 t^-r j: 5 ^^ii 
m(>tifz. ^(>iz, mmmi(^mmAbimm4(r>n. 

^^)v^mMLx'^'>tz. ^Lx. ^-^r^ ^ ii-mcom 

W^Ami^X. ^if^tzW:M^Rt^t^mRt(7)it 
m4iZ7rs-tXo^j:t^^timUxfz. 

a. mi (^nmrnitti ^ izh t >t , r * 0 j {3 * ep^ # 
Lfzi^ (7)imitt^ Co tfi^mzm. ix ^^tzzt^^ix 

[0052] 
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m.m IE m m m n 



Lii.«Un>.BMgi(HO.Bi.< 



LiPF^EC:DEC=3:7 



LiPF./EC:DEC=3:7 



LiPF4/EC:0EC=3:7 



LiPF«'EC:DEC=3: 



LiPF*/'EC:PC=3:7 



LiPF^EC:nF.C=3:7 



Lii..il!n..nUe>.MO<B..< 



LiPF./EC:PC=3:7 



,..«n....Ug..HO^..o 



Lii.uUn..MH«.«0^i< 



LiPFyEC:DEC=3:7 



LliHMni.«Mg..MO«B.^. 



LiPF./EC:DEC=3:7 



[ 0 0 5 3 ] 4 . mmtmcnmi 

C^Mil^ S ^^mt It. i ^ttmW& i> 6 0 0 rri A h C) 

miXy'hZkzinlX V .. ffif* L 7^:mTS(c^i>' >T 
■tt>-:.Ci://5j-/j-"./::,, 

ff' Li P F I^c7) i; ^ o i Ja t L "C H F .f^jftsr 

iBxi,i^\ •■fz>^. mmm(^)h-mriim i ^fz^ > %t 



[0055] ( 2 ) (fi}i..^if«a (|g4^;^_,-j<;t>- 
-t: T^- b t Nc7^?I^ji4« ( E C + D E 

±cyi^^mm (Ec+pc) 7:mv^fz):m.m3ffmrT 

X 0 4 7 rf. A 1 1 fJE < ti: T I, > -I .h /Z'^-*' S . v 

t^- h > M^^//-H^^— l-£7>>Ft&"?§4K ( E C + D E C ) 
a:ffil >7'ji-»|4c7)'lit!iu>: . iSfr:?!?---^'.?^- M5l±«0 

^fuS-i?f.« ( EC + PC ) Tmv^tzitmm5(^m\t\'i^ 

4 4 m A h < '. T t > ^, .1 > i}'^ 'nfs' h ... 
( 0 0 5 6 ] zmt. fi-1/c;>--tr.T.- l~{i1i5i14A«'?$i >^w 

( EC rPC ) 'l-fHi,.^^itlx-f5>J3^:«Tt5j; 

1^1 ifk.v<mi2} (mzmnmrXjfizim^*ti.z 
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tiMz . mimzrrmmmzimti z t mm-h 
[ 0 0 5 7 } -^r. mm-^^^^- Hi, m^m^^ 

\-tmm^~^^^^- \-ff)M^mm ( e c + d e c ) 

*' ^> . w^mummmmmmmmzmTtmm^ » 

[0 0 5 8] Zcr)Zbli. ^/Oi ^gS>;-^»>A^IE®^S 
mnt U^m^izii^ ±.mUzX'>^z/jxm^i:-^ttc 

^'x^^±i-^fz>6m±^j:mm^j:7s,. zim, mm 

m'Pizhi'mz-^1±thyk^i)^L iPF^mco'J^'^A 

mt^m IX H Ftj:t'(r,m m.i. z tWiEmmmn 

<^-M.^mm ( E c + D E c ) 2:m^^tzti:mm4 <^Miti u 
izt6\,^xii, ^mim^m'mim».x oi. 2 9mAh 

[0059] j: A, fo-i t *' , arcomm^^m »^ A'Jc 
-.-jf^^- h{os.-^mm^m^^izy^isw^zKj:6. i 

mm\-ti>z t i-AmizKc i , -t z x- . t-mm 

[0060] ( 3 ) -7>^ > iS'J-f-'^//.t ItM!r*iH>: 

ixm^^ti^^amwt^'mimm^ 

t-r, mm/jxh h ^ Airii a'yf}.7.<;mm%^x-m% 

m<jy<im7:'fs'^x , %f\Wx^izmif}7..-mmi x ^ >v 

Mi t=f''T. WmAMz mm/f.^ *• »1f 5 Hi-zt: jfe-Affi/^iJ 
1 f:)€?l!lA rlt*z-t^, ... mmf/7.hi> ^ urn zf> ^ 

y^oy^mm'X'mm.orim. r -> t:mm 4 cm^ u 

(CiJ (± . ISIflffit^t^ L t 2 9 m A li fSmmHt^ 

wmf ix^^i^z'c mn'^ t tz . mm4 

mizh^^X[i. m-ii-z^^^Xi(z. Will 2i7)i-^.iW 
hZ'cv>7ti)^-'fz. 



[006 1 ] zix^i. mntixm^^tzv. \ pv^h^m 

mm.'^^zhrMz-^^-thyY.^t KmiXU Ft£K<n^ 

igsrig* § -yri. , 1-1. i: , mz^mzmmf£-^ > ^">^ u 
^^2.t\ ^^LtzmtK^LX-^yij-y^ -^yimm 
m^m\ii^-^h, zm\i^ltz-?> tfyii[yifi, t 
fli*®±lr*tt-tl.-COOH. -NH. -OH^-fcV.) 

*Si6TRjED LXt^Rff):^'XiR± 

l?ftLTv^^i7)-(:', ^mti^^^^AfsM^zhh. Z(r)i-zib^ 
%^Ltz:f} Xtmmfii^z^^lX , 

jEfigl 1 — t^N-U-^ 1 3-ftlSl 2S<C3f£->i-tm 

Itzb^tCyKl. 

[0062]-:^, ^gt7:/'.xir)#siM4'i:-mfiiffi^j±M 
^ff -> T , MS4'(cMK^'x $ ^tzmtm 1 

'i%Wz. tfz. m3^z^.-txo^j: ^:fixm^i \,zmm 

mWCh S L i P Re «7) 'J f - •^i.iSAijllJi U ^ A 

-r jj-y ( L i • ) t RtCLT . Effi 1 1 <r)m^^-n.m. 1 

2 co.^®(.::fii, « ij ^'^i.toiEfiM.SM^ ffM-r 

^^-> t , ^ (^^mm\mmi.iz^.^th - c o o h . 

- N H , - O H ^- ^ 3 -f - ^ >'7-t I. J; 

tsh 1 2 a£7)^Srjfpi6il-C'^/ii:#/:/i>fLl.. 
[0 06 3] ZZX\ ll3(C.T^-rj;3{C. r;;yxiig^j 
(ClgH-ri.mtf'"^ 1 2 a/)>'ff^BK$n5t . lilfl:t»<^> 1 
2 acoa!:5i-{±m)!?Jl*'»7£ L t < V ^ tz>^^ C 
<7)lSft;0'-. 1 2ac7)/i22C'.J^'>A*^fftt5L^--t<^ 

X ^4 $ -ti- , IE*S^.).^»mR)!5 r paw L X .ItM^J^ 
^im-^'-S. .. -t-LT, Z<^AfMX'%yiM''y i 9 

&tt. %im'^^B,<7mfr\m.-kLx . %mn^^9iv 

4H-.t.j|![<5r^'ftA>'?l^.*Bc5iia, ttz. Iff iij L 'M- 
OisJil 0 0-X.-Wi£^)aitT-p^^ii*^ll'|3.l^^c 
^ , ^Mit 'S: h- ;7 )M ^ * ? I * 12 r 1-1:1 ^ t h h ... 
( 0 0 6 4 ] oyz. y ( i . 114 Oy^mi^^mXZ^. L T i, > 

*^':WLi,it$5(5')4i7)miiiiu(ctit>-(:{.i, 3t*i{ti+i-'f 'pi\ 

(^)%imz\^-\ V. .7ctt'l^^J^;'.)iiii/r/;>te:/; L X%mz^i 

9i^\^\w%\^\,x\'-7^,. .Liazmx, mmfkim 
■'hhiyf£\ ^mm% 1 i7)is^iNA(^i-jt >-c(.i. j^5-(ca&$ 

•l±-^-ftc.)*l.!>*:LTt'?i., .»://■":>. ■7>//>0§'.; 
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[00 6 5] (4 ) L i PF^r'J^'^ASiiLTfflV' 

L i p Fei:mmmnt-tutmm4<^mMub, 
L i N ( so,c,F,.) .^mnrnmut^^mme 

iSV^Ci;//5i-A^^-.. ZhU. LiN (SO,C,F5)2{i 
LiPFeC?)XolzHFcr,J:d ggar SI4 L V 

L A^L^-A'.':., L L N ( SO,C2 F5 ) 2 

B, t3j;l,fLi PFetLiN ( S OsC, F5 ) 2^0^^ 

[00 6 6] ZiUi. LiN (SOjCjFs) ,{i:L i P 
Fe J; ^ (c H F CO J: 3 ^rSSBS^ L t H F J; 

J; 0 - -t^^— 1^ (7)mWmZ -^X^'X^ 

^sssfttfi 1 2 a^^L-c. wmmmmM.ifii&Tt 

/iJidatcJ; ') r;9"x«ffi^j ^z^mthmWLtsh 1 2 aco 

*: tE S ^ 1 1 /Mflg t =5r r. -C. ^-^ST'^) 1. 1 
[ 0 0 6 7] ( 5 ) i!i«-^ttS^^^ttf4i'.)f£-Stt 

-t-'j -^-unt L -c p V d F ^fc, Mm7:?Mm 
0 in A h c7)i5iti?ft (ct^ L T . mmm. tc^'>mMM s l 

>'/'^M//'ifel:Tv>:0:i'>C>:/;'^/;^.S), Z<7)Ztl,i. mm 

mmmizm< 'I -1- ^/j-^cr)f^mmm&iix i ^^/j^s-mz 
mh'-:, mmmmiziii ^ tii l t ^ > i> z t i n< i 

TK-?.... |iir(+<Li^flffii;i3v>t{±. r^'J-'-li^-izm 

[ 0 0 6 S ] lixll. P V cl Fl j.?*Ji-l5-tt^'rgi7i---7 Wf:| 

ffi!S//"±#-r ^. L L , :tifgA'.l:# L T L fTcflj 
ttrj:Si^Ltv>^.n:^. Y'l itcmmx/f ^Jp^'JilX 

L - L 7,{imErBi(^ss ^> I < . itiijt: ^■ 
r-j*^ . €fii??i?*(: iitm ^jmn I X ^ "i- <xh. m 



I. /iJ6(:{± . sftfi^itcot y ■7-m^im\> ^f^m-^iza 

v^X. mX'h6t\.-^oZtti<X'^&, ^Ib. 
[0069] ( 6 ) -7y/fym ^OA{C3A';Uhit'.i 

•7 yy}y^ [I ^^Mza.' u h i$ '.J ^ i^ *• i fzm. 
■^mmimn (nutxi i ) ^m^^fz. mmm4c^) 

mmmD <^)wm& z j; o 1 1 6 m a h fzim± i x 

\,^lZti}<^-/)^t. Zcr)Ztl^. jEm'P^zm-^iziiLX 

i: . ^covy;^^^^ i-r-7i.mmmcr^mifzm^i-^ 

* U<{i3 0«mi;;i±i:-ri.OAiM* Lv^. 
[0070] ( 7 ) ^iM^coSft¥rStf ^<0Si?:^ffii0 

I, Mr)V^y/i:^(r>nm%X'ti^ I fcWm l iO«Hi!A 

'\->t>Bmf]'x ^ m-^ ? i WM^'x h h^mr 

)V'dy:^-:^cfmm%xim. ^ii Ltzmm{m(r)mi<LF 

t T]:tm-h b . ^ ^-fixcnmi^ij 6 0 0 m A h cnfSit^ 

ft^ci^L■r . m:m\mi.(rmm^^L-h-^mt^^\:x^^ 

V '#j:|B#t L < \i=f-ih%fm^<,zim-^^x h . }f<7)i. 

'J ^j:tmz I '..T . mmfjxcmx^m^mth z t 

[ 0 0 7 1 ] 

[ %m^nm ] ±3f itzx-j (c , ^^wn^z a \ >t a , .7. 
5: . m^' ^immmizim ^^izt -cKt l t ^ > 

[007 2] *Wcfci >T{l, lIllti[t(cS#L 

I., zi-di. mmm^mmmm^^Llfzm■l^'. m 
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[Ell ] t^^m<r>mmmmm(r>-'mi:mm^ic^. 
■tmx'h 0 , la 1 ( a ) mmmmm^'^tzTjk-tm 

mvl>^-).mi (b){i, 01 (a) £OA-ABriB$r^ 

■rKiiaaii-C'f'>s, , 



[02] :$i^m<7)i^yiiWMm-i!Kmm^f¥mt^fzi^ 
[??-fiOliiH«] 

10-^Ki<«Sm-iX«?fi. ll-iEffi. 1 2-MS. 
1 3— fcy>?b-;J', 14••■^'^^|«:, 15-jEffi^?. 1 




(13) 32 003-92146 ( P 2 0 0 3 - 9chifiJ 



7D> h'^-i-'tfO^^ 

(72)^Bfl# 4/11. il F^-i.(##) 5H024 AJ02 .A.I03 .A.I05 .AK03 AL07 

±m.m^n<^Mm^M2TS5m5^ H .wo .AM03 .AM05 .AMO? .W6 

i#€lii«st#*trt BJ04 E.J13 RJ14 002 CJ13 

□23 CJ2S DJOS 0J16 EJ03 
5H050 AA02 AA05 AA06 AA07 AA08 
BA17 CA09 GOS [)A09 DAIS 
EAll FA04 FA05 FA17 GA02 
GAD GA22 GA23 GA27 



